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LOUDSPEAKER POLE PIECES 

This, invention relates generally to loudspeakers, and 
more particularly to the cooling of loudspeakers having a 
permanent magnet and a voice coil which causes the vibration 
5 of a diaphragm. 

A continuing problem in the design of such loudspeakers 
has been the dissipation of the heat which is generated in the 
voice coil, and which if not dissipated leads to degraded 
performance and possibly destruction of the voice coil. 

10 Various methods have been used in the pursuit of a 

solution to this problem. . For example, ' it is known to 
circulate cooling air over the coil by means of blowers or by 
using the movements of the diaphragm to force <:air. over the 
coil. This is generally unsatisfactory. In US-A-4378471 

15 there is described a horn speaker where the pole piece is 
provided with a plurality of linear grooves in its front 
surface. However, the purpose of these is not to dissipate 
the heat of the coil but to suppress the generation of heat 
in the pole by suppressing e.ddy currents. In US-A-5042072 
.2.0 there is described' a. self -cooled, loudspeaker in which the 
central pole piece is cup- shaped and has a number of axially 
extending grooves' or channels"ln "its outer surface- to- enable 
air to pass over the adjacent voice coil. A development of 
this is described in US-A-5497428 where again peripheral 

25 channels are provided but where the centre of the pole piece 
is also apertured. In US-A-5909015 there is described a self- 
cooling loudspeaker in which the central pole piece is annular 
and cooling air is drawn in radially to pass . over the coil. 
In each of these three last -mentioned documents the design is 

3 0 intended to encourage air actually to- pass over and through 
the coil and to remove the heat at source. 
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It is an object of the present invention to address the 
problem from a different perspective and to use the pole piece 
as the medium for improved- cooling of the voice coil. 

This object is achieved by regarding the pole piece as 
.5 a heat sink- and then arranging for- the heat absorbed by the 
pole piece to be dissipated from it. 

It is known in moving coil loudspeakers of open dust cap 
design to use - a pole piece in the form of a solid cylinder 
which sits within, the coil and its former, and which closes 
10 off the. speaker assembly to : the rear . 0 , Here , heat passes from 
the coil to the .pole piece,, but. heat dissipation can. only take 
place from the flat - circular; ,f ront, : f ace - of the. pole piece, 
■ .which, is of. relatively small : surf ace area, resulting in very 

little heat dissipation. 
15 in another conventional moving coil loudspeaker, with a 

closed, ■ non-porous dust cap, the central pole piece is an 
annulus with a venting .hole through its centre. Here, there 
is a convection movement o£ air from the apertured centre of 
the pole piece rearwards , towards the inside of the cabinet, 
20 where the hot air is trapped. 

In neither of these conventional designs in which the 
pole piece acts as a heat -sink, is there, adequate cooling. 

It is. therefore an object of the present invention,, using 
the pole piece as a heat sink, to improve the dissipation of 
25 heat from. it. This is achieved. by the use of a pole piece of 
an improved shape and configuration. 

In accordance with the invention there is provided a pole 
- piece for a loudspeaker assembly., which .is of generally 
cylindrical form about a longitudinal axis, with a blind 
.■3.0 recess in one end face, - and with a plurality of heat- 
dissipating ribs around the circumferential wall of the 


* 
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recess . 

The ribs are preferably aligned with the longitudinal 
axis of the pole piece. They are preferably equispaced around 
the wall of the recess. 
5 In a preferred embodiment-, "-the circumferential mark/space 

ratio of the ribs to the gaps therebetween is approximately 
1:1. 

Desirably, the" blind recess is- tapered, decreasing in 
diameter away from' said one end face of the pole piece. The 
10 ribs ' preferably taper in conformity with the'-- taper of the 
recess. This taper ' enables* the pole piece to be manufactured 
•as' a forging, thus "requiring no ■ additional component cost and 
with no further' operations or post -treatment --or- working 
required. 

15 Preferably, each rib is- of trapezoidal shape in 

horizontal' cross-section through the pole piece, with £i 
sloping radially inner face and sloping side faces. 

Also in accordance with the invention there is" provided 
a loudspeaker assembly comprising a housing, a diaphragm 

2 0 supported by the housing, -a- moving coil - coupled to the 

diaphragm,, a permanent magnet encircling the coil, and a pole 
piece in accordance with the- invention positioned within the 
coil and having its said one- end face in communication with 
the ambient atmosphere. 
25 Preferably, the ribbed portion of the pole piece is 

substantially co-extensive with the coil. 

By modifying the shape of the pole' piece, heat 
dissipation is increased. A number of benefits and advantages 
arise from this: 

3 0 • There is increased heat "dissipation from the 

loudspeaker motor ' assembly, leading to improved 


4 

power handling, greater reliability, reduced 
thermal compression and reduced distortion. 
There is more even heat dissipation over the length 
of the coil,.-., giving . improved linearity and 
5 therefore-reducing; distortion. 

• ■: , ..There is a reduced volume of steel required for the 
pole-piece,, leading to a reduction in weight for 
the assembly and also reduced cost. 
In order, that the .invention may be more fully understood, 
10 one presently pref erred v embodiment of -the invent ion will now 
be described by way. of - example and with reference to the 
accompanying drawings, in which:, 
. . : - F.ig . .1" is a schematic- horizontal cross-section through 
.a loudspeaker assembly in accordance with the invention and 
15 incorporating a pole piece in accordance with the invention; 

Fig. 2 is a plan view, of the pole piece of Fig. 1, 
• showing more clearly the arrangement of ribs; and, 

Fig. 3 is- a cross -sectional view through the pole piece, 
taken along the line III-IIT in Fig. - 2-. ,-. 
-20 Fig. 1 -shows a loudspeaker- assembly. 10 comprising a 

housing-. or chassis 12 from which a cone 14 is suspended by a 
front - suspension 16 and-, a— rear suspension 18. The front 
suspension ..16 is mounted ; to the housing by an annular, gasket 
20. Within the cone 14 is a : dust cap 22 which is porous, i.e. 
25 permeable to air.. 

Secured by screws to the back of the housing 12 is a 
front plate 24 of the magnet assembly. Rearwardly of the 
front plate is an annular, magnet 26, to. which is fixed a pole 
piece or • yoke. 2-8 . z The .pole piece 2 ; 8 has a central boss 30 
•30 which extends axi ally-, through -the magnet and front plate, 
defining an annular voice coil ■ gap • around the. pole piece. 
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Within this gap is located a voice coil 32 carried by a 
cylindrical former secured to the cone 14. 

The pole piece boss 3 0 has a blind recess 34 in its axial 
end face which faces the dust cap 22. The internal wall of 
5 the recess 34 is provided with' a- plurality of" projecting ribs 
or fins 3 6 which extend the full depth of the recess. Eight 
ribs 3 6 are shown' in Fig. 2, but a greater or lesser number 
could be provided. The ribs 3 6 are preferably equispaced, as 
shown. In the illustrated embodiment, the mark- to- space ratio 

10 of the ribs to the grooves between them is approximately 1 to 
1. The- recess 34 is 'slightly tapered, as are the ribs 36. 
This enables the pole piece -to be made by a forging process . 
Consequently, each rib 36 has a sloping radially inner surface 
38 and sloping sides 40. In horizontal section, each rib 36 

15 therefore has a trapezoidal shape. 

The depth of the recess 34 is a matter of choice, 
although a depth equal to about half the axial length of the 
pole piece 28 is generally suitable. What is important is that 
the depth of the recess' 324 should be sufficient so. that it 

20 at least spans the path of - travel of the voice coil 32. ..In 
other words, no matter in what position the voice coil 32 is 
located, its whole axial length should be opposed,- across the 
voice coil gap, by the ribbed wall of the "pole piece. ■ 

The provision of the ribs 3 6 dramatically increases the 

25 surface area available for heat dissipation. Air can flow in 
to the centre of the pole piece; enabling cooling close to the 
coil over the- whole of the path of travel of the coil.' By 
this means one avoids the creation of steep temperature 
gradients along ' the- axial length of the coil. In the 

3 0 conventional pole piece designs referred to above, where heat 
is only dissipated from the front or rear of the pole piece, 
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i.e. some way from the coil position, one can get steep 
temperature gradients along the coil, which reduces the 
■ linearity of the cone movement. • k 

In use, hot air. within the - pole piece escapes by 

5 convection .and by radiation, through the dust cap 22, thereby 
drawing in cool air to continue the cooling process. The hot 
air escapes into the -ambient atmosphere, not into the 
loudspeaker ..cabinet. ■ This ensures a relatively constant 
dissipation of heat. 

0 It ..is to be understood, that, .the arrangement and 

configuration of ribs .shown -in the illustrated embodiment is 
by way of example- only. : The ; -number , - shape and orientation of 
the ribs or fins can be . varied from that shown without 
exceeding ' the scope of the invention. 


CLAIMS : 

1. A pole piece for a loudspeaker assembly, which is 
of generally cylindrical form about a longitudinal axis, with 
a blind recess in one : end face>- and with a plurality of heat- 

5 dissipating ribs -around the circumferential wall of the 
recess . 

2. A pole piece as claimed in claim 1, in which the 
ribs are aligned with the longitudinal' axis of the pole piece. 

3. A pole piece as claimed in claim "1 or 2 , in which 
10 the 'ribs are equispaced around this wall of the- recess. 

4. A pole piece -as claimed -in any ^preceding claim, in 
which the circumferetiti-a-1 mark : - space ratio of the ribs to the 
gaps therebetween is approximately 1:1. * 

5. A pole piece as claimed in any preceding claim, in 
15 which the blind hole is tapered, decreasing in diameter away 

from said one end face of the pole piece. 

6. A pole piece as claimed in claim 5, in which the 
. ribs taper in conformity with the taper of the recess. 

7. A pole piece as claimed in claim 5 or 6 , in which 
20 each rib is of trapezoidal shape in horizontal cross-section 

through the pole piece, with a sloping radially inner face and 
sloping side faces. 

8. A pole piece as claimed in any preceding claim, in 
which the depth of the recess is approximately half the 

25 longitudinal length of the pole piece. 

9 . A pole piece as claimed in any preceding claim, 
which is made as a forging. 

10. A loudspeaker assembly comprising a housing, a 
diaphragm supported by a housing, a moving coil coupled to the 
3 0 diaphragm, a permanent magnet encircling the coil, and a pole 
piece as claimed in any of claims 1 to 9 positioned within the 
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coil and having its said one end face in communication with 
the ambient atmosphere. 

11. A loudspeaker assembly as claimed in claim 10, in 
which the ribbed portion of the pole piece is substantially 
5 co-extensive with the- coil*: 
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ABSTRACT 

LOUDSPEAKER POLE PIECES 

A generally cylindrical pole piece (2 8) for a moving coil 
loudspeaker has a . blind recess (34)- in the axial end face 
5 which faces an air-permeable dust cap. The recess is lined 
with a plurality of spaced ribs or fins (36) to increase the 
surface area available for heat dissipation. The recess and 
.ribs are preferably tapered, to enable the pole piece to be 
made as a forging . 
10 (Fig. 2) 
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